Models of male-male competition and of female choice will be briefly reviewed. Male-male competition can lead to a "runaway" process-i.e. the extreme exaggeration of male traits-without any female choice. In models of female choice, particular attention will be paid to the following question: are the traits preferred by females necessarily such as to increase fitness in contexts other than mating, or can traits that lower viability also evolve because of female choice? 2. What is unique in the mechanism of sexual selection?
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A. Zahavi Department of Zoology, University of Tel Aviv, Tel Aviv 69978, Israel The extravagant characters which are attributed to the consequences of sexual selection function as signals, to attract mates and to deter rivals.
Unfortunately the definition of sexual selection includes characters which are not signals. These other characters pose no problem to evolutionary theory. 1 suggest that the evolution of signals in general is different from that of characters which are not signals. The difference is especially exaggerated in the case of signals which evolved to solve conflicts about reproduction. Signals evolve to be reliable and hence to incur a cost on the signaller while other characters evolve to be useful with the least cost.
I shall point to the properties of the mechanism of signal selection as a unique evolutionary mechanism in which the cost rather than the efficiency of the character selects for the character and suggest a test to the theory. I shall point to several evolutionary problems, such as those of altruism and the evolution of feathers, horns and species-specific characters, which may be resolved with the help of the model I propose for the evolution of signals in general.
3. Sexual selection and the evolution of bird songs songs, which are the acoustic equivalent of such visual extravagances as the peacock's tail. Darwin suggested that they were the result of sexual selection by female choice, a view which has received some support from contemporary models of sexual selection. Until recently there has been a lack of experimental evidence to support this view, but bird songs provide an almost ideal system with which to test predictions from sexual selection theory under controlled laboratory conditions. In a modern acoustics laboratory, complex songs can be broken down into constituent elements in a way analagous to sequencing proteins in molecular biology. Captive female songbirds are treated with oestradiol to simulate breeding condition, and then exposed to recordings of natural or synthetic songs and their responses quantified. Song structure can be modified while confounding variables from male or territory quality are controlled or completely eliminated. When linked to parallel studies on song structure and reproductive success in the field, the results suggest that Darwin was right. The unique behaviours of bowerbirds have long been of interest to naturalists and recently they have attracted the attention of evolutionary biologists interested in sexual selection theory.
Comparative studies of these species offer the opportunity to test models of sexual selection that have proven difficult to test. Here I describe a comparison of two closely related species: the spotted bowerbird (Chiamydera maculata) and the great bowerbird (C. nuchalis). We found that the bower and how it is used in display has diverged radically between these two species. Outgroup comparisons shows a high degree of similarity in display traits with the great bowerbird suggesting that (1) most of these display characters have had a relatively conservative pattern of evolution and (2) since the divergence of the species most changes have been associated with the lineage leading to spotteds. It is hypothesised that the changes associated with the evolution of the spotted bower are related to selection on males to build a bower that provides protection to visiting females. The adequacy of the protection model in explaining changes in bower structure and the match between design and function suggest that the observed changes are adaptive. This implies that the runaway model is not sufficient to explain the evolution of elaborated display traits in bowerbirds.
Sexual selection models as evolutionary theories
Department of Genetics, University of Cambridge, Downing Street, Cambridge CB2 3EH, U.K.
Darwin postulated two mechanisms of sexual selection: male competition and female choice. Males would fight for possession of the females; females would mate preferentially with the most attractive and highly ornamented males. Female choice would thus explain the evolution of characters for male display. Fisher later argued that the female mating preference evolved by the sexual selection it produced: male offspring would inherit the preferred character from their fathers and the preference from their mothers; selection of the one would thus select the other. Since 1962, many different genetical models of Fisher's theory have been formulated and analysed mathematically or by computer simulation. Models have been formulated in terms of haploids or diploids and with either single gene or polygenic variation in preferences and preferred characters.
To provide a general explanation of the evolution of a character, a model must obviously be realistic in its genetical assumptions and give rise to the phenomenon to be explained. Equally important, it must give rise to that phenomenon at a realistic rate and from realistic and general assumptions about the starting point. The realism and generality of sexual selection models are examined from these points of view.
The evolution of female mating Fisher's runaway process cannot account for the evolution of extravagant male ornamental traits, like the peacock's tail, when mate choice by females carries a cost (e.g. the "sexy son"). Neither will exaggeration occur when genes for the male trait also have "good genes" effects in either sex. However, when there is biased mutation acting on the male trait costly choice can evolve (e.g. the "sexy phoenix"). In addition, bistability and cycling behaviour are observed. These results confirm and extend previous studies of the "handicap principle" that also showed the evolution of costly choice for exaggerated male traits. Evidence will be presented for the presence of retroposon-like elements within the Ae. aegypti genome. Their potential as tools for characterisation and manipulation of the Ae. aegypti genome, with a view to enhancing existing control methods will further be discussed. The genetic manipulation of an organism requires an understanding of processes such as gene recombination, expression and regulation. To study these phenomena in Aedes aegypti various techniques for introducing cloned DNA sequences into cultured cells have been attempted. Details and comparisons of these methods, including calcium phosphate, polybrene, lipofectin, and electroporation mediated gene transfer will be described.
The DNA used for transfection was a Drosophila P transposable element vector (Stellar and Pirotta, 1985 EMBO J., 4, 167) , with positive selection of transformants by G418 antibiotic resistance. Problems associated with these factors will be discussed, together with an outline of current analyses of transformed cell DNA and possible developments in DNA vector constructs. A micro-injection system has been developed for the introduction of DNA into the developing embryo. Genomic DNA analysis of individuals and their progeny, arising from injected embryos, has revealed putative P mediated transposition events. Further characterisation of similar transformants should determine the precise nature of these integration events.
The expression of the Drosophila transposase gene is also being studied. This gene, found on intact P elements, is co-injected with the vector plasmid and its protein product is essential in the mechanism of transposition. Evidence of transposase expression on introduction of the gene into the mosquito embryo, would further support the theory that the Drosophila P element may be used in the germline transformation of the mosquito.
12. The segment polarity gene patched is involved in pattern formation imaginal discs of Drosophila melanogaster Many of the genes involved in pattern formation in the Drosophila embryo have been identified and characterised. It is now becoming apparent that some of these genes are also required for correct imaginal development.
Patched is a member of the segment polarity class of segmentation genes. We have identified adult viable alleles of patched. Hetero-allelic combinations of embryonic-lethal and viable alleles produce a range of imaginal phenotypic abnormalities which include mirror-image duplications and triplications within the anterior compartment of the wing and pattern disruptions and increase in bristle number in the thorax, leg, eye and antenna. Similar disruptions are found when discs are metamorphosed after culture of embryos homozygous for embryonic lethal alleles (see poster abstract by Amanda Simcox, Ian Roberts and J. Robert S. Whittle).
In situ hybridisation of RNA probes from patched show that it is expressed in a stripe along the antero-posterior compartment border of most imaginal discs during the third instar, overlapping the expression pattern of wingless in the ventral half of the leg disc.
Mitotic recombination clones homozygous for patched embryonic lethal alleles show "domineering" non-autonomy even though the patched gene A population genetic model is presented which demonstrates (1) that Zahavi's handicap principle works, and (2) that sexual ornaments and female preferences can evolve and be maintained without linkage disequilibrium. It is further argued that sexual selection is likely in nature to be largely independent of linkage disequilibrium. The model has two autosomal loci in a haploid population with discrete generations. Males vary for environmental reasons in a continuous trait (called "quality") which females would be selected to use in mate choice if they could observe it. The adver-tising locus determines the degree of expression of a sexual ornament in males as a function of quality. The preference locus determines a female's preferences over sexual ornaments. The advertising and preference rules specified by an uninvasible pair of alleles are found. Under suitable conditions, they specify that males advertising should increase with quality, and that females should pay costs to use this honest signal in mate choice.
14. Fisher's 'runaway process' in a dine: a model of reinforcement
Neil Sanderson
The Galton Laboratory, Department of Genetics and Biometry, University College, London NW1 2HE, U.K.
A two locus model of Fisher's "runaway process" is combined with selection against heterozygotes at a third locus to find whether pre-mating isolation will evolve to reinforce post-mating differences. In a single population, the increase in frequency of both preference and trait caused by "runaway process" is enhanced by reinforcement. However, because one race quickly becomes extinct, this increase is slight and the outcome is dominated by the "runaway". In a hybrid zone where the two races co-exist, reinforcement can occur through the "runaway process", but only under the very stringent conditions of strong preference and low hybrid viability. Reinforcement leads to increased pre-mating isolation and an increase in the width of the hybrid zone. When preferences are asymmetric and there is reinforcement, dines in preference, trait and the locus under heterozygote disadvantage all advance toward the more weakly preferred race. Higher plants show a range of stress responses to stimuli including heat shock, anaerohiosis and saline stress. We have examined the possibility that plants may respond to the effects of DNA damaging agents by mounting a stress response analogous to the SOS system of E. co/i or the induction of DIN genes in yeast. Cell suspension cultures were generated from callus of parsley, carrot and oat. The cultures showed coupled growth kinetics, indicating unstressed growth conditions. In order to test whether cell suspension cultures can respond to stress in a similar way to the whole plant, the patterns of protein induction following heat shock were analysed by 1-and 2-dimensional gel electrophoresis.
Ultraviolet light at 254 nm and the mutagens 4-nitroquinoline-1-oxide and mitomycin C were used as DNA damaging agents. We have isolated and characterised the vasa gene (Lasko, P. F. and Ashburner, M., Nature, 335,661-667). The predicted vasa protein exhibits 291 per cent amino acid identity to murine eukaryotic initiation factor-4A (elF-4A) over a 376-amino-acid overlap which includes the elF-4A ATP-binding site. Together with seven other proteins, from E. co/i, yeast, mice, and man, vasa and elF-4A form a new protein family. The family includes a murine protein, PL1O, whose expression is specific to the male germ line, and which shares 47 per cent amino acid identity to vasa over the same 376-amino-acid overlap, The segment polarity mutations of Drosophila cause pattern perturbations in every segment of the larva, suggesting them to be intimately involved in the specification or interpretation of positional information. Molecular analyses have revealed that they are a structurally and probably functionally heterogeneous class. Some, such as engrailed and gooseberry encode DNA binding proteins which are most likely involved in cell autonomous responses to positional cues generated in the blastoderm. By contrast, the protein product of wingless has similarities to a mammalian secreted protein, mt-i, and consistent with this structure, wingless appears to mediate signalling between cells after the embryo has gastrulated. Earlier studies suggested that the response of cells to the wingless signal depended upon the expression of a fourth segment polarity gene patched. We have cloned the patched gene and find that it encodes a putative transmembrane protein.
We will describe the pattern of expression of the gene in developing embryos and its interaction with other members of the class. Our results support models of positional specification which invoke local interactions between neighbouring cells rather than responses to long range diffusible signals (morphogen gradients).
24. Wimp, a maternal-effect mutation affecting segmentation in Drosophila The initial patterns of homoeotic gene expression in the blastoderm of Drosophila are controlled by the activities of maternal and zygotic gap gene products, and refined by the action of other segmentation genes.
We will discuss experiments which suggest that the role of the posterior maternal determinants is mediated primarily by their effects on the distribution of maternal hunchback protein. There are several ways to approach the molecular characterisation of mouse developmental mutations. I will discuss two areas; 1. cloning genes for which mutations are already known, and 2. making novel mutations using embryonal stem (ES) cells.
1. The development of hair colour represents a well characterised genetic system in the mouse.
We have identified a cDNA which is the product of the pigmentation locus brown. I will present genetic and molecular characterisation of a number of mutant alleles at the locus. In addition alleles are being examined which are homozygous embryonic lethal, and are deletions removing adjoining, essential genes.
2. ES cells provide a way of manipulating the mouse genome in vitro and subsequently introducing those alterations into the germ line. We have utilised a dominant selectable marker (neo'), which lacks a promotor, to direct integration of exogenous DNA into active genes. A number of random integrants have been analysed, and shown to be selectively inserted into genes.
Replacement of these cells into mouse embryos provides a more efficient means of obtaining mouse mutants than embryo injection or retroviral infection.
We have gone on to use similar vectors to develop methods for homologous recombination into putative murine developmental genes, the Hox genes, in order to make null mutations at these loci. 
Detection of RFLPs in

